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LUNAR SETSMOMETER CAPSULE SUBSYSTEM FOR RANGER

K
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0 >
1. SUMMARY IA%O:BZL/)

During this reporting period all engineering effort directed
at improvement and modification of the lunar capsule system was completed.
All projects were concluded . <cessf.iily and all significant technical goals
were achicoved.

Surveillance firings on major ordnance items were completed,
and predicted perfecrmance was verified. A significant squib switch
failure after sterilization was discovered; major rework of partially
assembled capsules was necessitated, and was accomplished without
predictable comprcemise of reliability or serious delay in delivery.

All flight hardware was completed and delivered to AMR on
schedule. Flight assembly and checkout operations were trouble-free,
and were completed confortably within spacecraft schedule parameters.
Modification of capsule installation techniques minimized potential RFI
problems, and no significant difficulties were experienced.

2. ENGINEERING AND TEST EFFORT

a. Power and Sequencing Assembly

Fabrication and test of the power and sequencing assembly was
completed during this reporting period. The power and sequencing
assembly incorporated all of the engineering changes discussed in
previous bi-monthly progress reports. The new power and sequencing
assembly (less battery) is shown in Figure 1.

-1-
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During design proof testing of the power and sequencing assembly
it was discovered that the sterilized squib switches did not function,
Consequently the design was modified to incorporate unsterilized squidb
switches. As an additional precaution, the squib switch encapsulating
compound, which cures at 185°F for 12 hours, was changed to a compound
which cures at room temperature. The same squib switches are also used
in the survival capsule. Modification of the capsule that resulted from
the failure of these switches is discussed elsewhere in this report.

A second potential problem with the new power and sequencing
assembly was the reliable functioning of the limiting resistors that are
in series with the ordnance squibs. During test it wag determined that
the resistors used did not reliably open when connected to a dead short.
As a consequence, special limiting resistors incorporating a calibrated
length of ni-chrome wire were fabricated for this application. A lot of
these special resistors were qualified prior to incorporation in the
design proof test and flight power and sequencing assemblies. It was
determined that the special resistors would fuze in 60 to 70 milliseconds
when loaded with a dead short and that the fuze characteristics were
within the system requirements. A more complete discussion of the
performance and qualification test of these resistors is included in
report SCPT-45.

With the modifications discussed above, the power and sequencing
assembly passed all design proof test and performance requirements. No
difficulties were experienced in either mechanical or electrical interfaces
in system assembly.

b Retromotors

The retromotors to be used for the RA-5 flight were manufactured
in November 1961. Performance data on which the flight parameters are based
were obtained during qualification firings shortly after the motors were
manufactured To determine the effects of the approximately nine months'
aging that the motors have experienced, three retromotors were fired at
the AEDC altitude facility, and the significant performance parameters
rechecked. Final analysis of the resulting data has not been completed.

From the quick-leook data it appears that the mean performance level of the
three motors differed from the previously established mean performance by
0.05 percent. Maximum deviation from the mean for these three motors was
0.13 percent. The squib characteristics and the total burn time were normal.
These values are essentially within the measurement accuracy of the test setup
used. 1t is concluded, therefore, that any effects of aging will not
signiticantly affect the motor performance for the RA-5 flight, so the
previously established performance parameters have been used.

-3-
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On one of the motors tested a small crack appeared at the exit
of the nozzle. No apparent effect on the motor performance was noted,
although it appears that this crack resulted from a pinhole burn-through.
The precise cause must await availability and study of the high~speed
movies that were made during the test.

Prior to firing the retromotors, tests of the throat plug load-
deflecting characteristics were conducted. The retromotor throat plugs
are required to support the spin motor during the Ranger flight missions.
Combined vibration loads and internal pressure loads at ambient vacuum
may apply as much as 150 pounds' force to the plug. It is required that
the spin-motor nozzle tubes remain seated in the retromotor nozzle during
transit to preserve alignment.

Pull tests were performed by Hercules Powder Company 16 November
1961, to obtain data for determining assembly techniques. These data
are shown in Figure 2. As a result of these tests, it was decided to
"seat' the plugs for flight motors by application of 150 pounds' force at
assembly to reduce deflection under flight loads.

To verify that aging had not deteriorated the load-carrying
capability of these plugs, pull tests were performed on the four test
motors at AEDC. Results of these tests are shown in Figure 3. Motors
205 and 201 had been '"seated'" with 150 pounds' preload, while motors
209-A and 103 were assembled prior to that requirement.

Comparison of the two figures indicates no significant degrada-
tion had occurred. The plugs in the flight motors for RA-5 are considered
satisfactory for use.

c. Spin Motoer

To check the aging characteristics of the spin motor assem-
bly, a flight-type motor was stored for about 90 days before firing.
This assembly consisted of the following:

Case S/N L-60
Manifold S/N L-110
Ignitor S/N L-34
Assembly Date 5-14-62

The components and assembly procedures were in accordance with
flight specifications in all respects, except that the manifold was
rejected for out-of-tolerance spurious torque after cold-flow balancing.
The motor was assembled at a relatively humidity of 50 percent--the upper
limit of the specifications.

The motor was fired on 17 August 1962, after 72 hours at a vacuum
of about 12 microns. The nozzle caps were removed for the vacuum soak.
The motor was [ired at atmospheric pressure; the data listed below were con-
verted to vacuum for comparison with previous qualification test data.
A
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QUALLFICATION DATA SURVEILLANCE
PABAMETER MIN  MAX  AVe ROUND
Burn Time to 5 percent (sec) 1.10 1.19 1.14 1.10
Specific Impulse (sec) 204 210 208 210
Capsule Roll Rate 31.89 33.75 32.79 32.90

The ignit{on delay has not been tabulated as a line item, but
it 18 consistent with previous firings.

In summary, the surveillance firing appeared completely typical
in all respects.

d. Test of Sphere 015

The test and analysis of test data for sphere 015 have been
completed. This test was primarily concerned with determining the thermal
performance of the survival sphere. A complete report has been prepared on
the results of this test, but the major results can pe summarized here.

It may be noted that the nominal performance requirements of
the survival sphere are based on landing in late lunar afternoon. For
the test of sphere 015, landing during lunar night was simulated; this
landing time simulation was requested by JPL and represents the most
severe condition that can be imposed on the capsule ingulation system.
In total, then, the following conservative conditions existed during the
thermal test:

(1) The floatation fluid was drained during simulated
lunar night.

" (2) The chamber temperature was held at a constant -ZSOOF;
the actual lunar night temperature varies quasi-
parabolically from O to -250°F.

(3) The test was conducted at a pressure of about 1 micron;_12

the pressure at the lunar surface is on the order of 10
micron.

/C
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The results of the test indicate that the capsule would not
survive a lunar night under the conditions itemized above. The
performance of the insulation was about one-third as good as previously
established by sample tests under conditions more closely simulating
those actually expected. This test did not confirm the previous results,
so evaluation of performance in the actual environment is inconclusive
at best, although it dces appecar marginal.

The water boiloff system operated as anticipated. The /
temperature held at a constant 85 F until the water supply was exhausted.

For a detailed discussion of the test results, refer to
report SCPT-45.

3. STATUS OF FLIGHT HARDWARE

a. Capsule Assembly

Assembly of spheres 017 and 018 has been completed. These
capsules were delivered to AMR on 15 and 16 September 1962 and were
. available to JPL for the RFI test on 20 September 1962. System performance
of the capsules was normal in all respects,

The results of the RFI tests conducted at AMR were satisfactory.
The transponder thresholds in the optimum capsule position are tabulated

below.
TRANSPONDER THRESHOLD
NORMAL WITH CAPSULE (dbm)
CAPSULE TRANSPONDER THRESHOLD (dbm) SHROUD OFF SHROUD ON
017 -139 -137 -129
018 -139 -138 -132

On the basis of the RFL tests and Aeronutronic recommendations, sphere 013
was selected as the prime capsule for RA-5. The transponder threshold in
the shroud on conditions for sphere 017 was -129 db--slightly less than the
-130.4 db desired. It was decided by JPL personnel that this deviation was
not seriovus, and sphere 017 was used as the backup capsule.

2/




M&yr@um/tafny,

AERONUTRONIC OIVISION

and sequencing assembly that the Atlas squib switches would not function
after sterilization baking. At the time this was discovered, spheres 017
and 018 had been partially assembled and incorporated and sterilized squib
switches. Assembly had proceeded past the installation of the insulation
shell of both spheres. It was therefore necessary to remove the outer
shell and insulation in order to replace the sterilized squib switch with
unsterilized switches from the same lot.

|
\ As previously noted, it was discovered during test of the power

The squib switch assembly is solidly encapsulated with 328 epoxy
resin in one of the cavities in the upper structure.. Although replacement
of the squib switches appeared impossible, a technique for removing the
encapsulating material was developed which allowed replacement of the
entire module without detectable effect on the quality of the resulting
assembly or functional reliability of the system. It was determined that
the 328 resin softens at a temperature of about 180CF, which is well below
the temperature at which insulaticn and other electronic components would
be damaged. Heat was applied by a small hot-air gun, and temperature was
monitored by a thermocouple in the air blast. As the encapsulating material
softened, it was scraped away with a plastic stylus. By working very
carefully, wire bundles that were freeze-coated over the squib module were
freed, end connections unsoldered, and the defective module removed without
significant damage to the surrounding components. After a squib module
with unsterilized squibs was installed, each of the leads that had been
disturbed rechecked both physically and electrically prior to reinstallation.
The dectails of this inspection and any corrective action required are
included in Tables 1 and 2.

A photograph of capsule 018 inner sphere assembly during rework
is shown in Figure 4. At this stage the wiring is not freeze-coated and
the battery terminals have not been re-encapsulated. All wires are the
original ones, as can be noted by fragments of epoxy on the wires. Note
that two of the wires have been sleeved because of minor nicks in the
insulation that occurred during rework. The appearance of capsule 017 was

similar.

As a result
running time were put
normal buildup. This
life of the capsule.

of this rework, approximately 40 more hours of

on these capsules than experienced during a

does not significantly affect the total expected
During this rework an opportunity was afforded to

check battery performance after about 60 hours of operation in the actual

capsule.

The battery charge condition corresponded very closely to the

results expected from prior battery life tests.

! 2
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SUMMARY

COMDIT 1OM

White - tasulation split st end.
damage to wire.

No apparcnt

Red - no appareat demege.

Ovenge - insulacion split at end of wire and sma'l
wick 174 {ach from end.
Yellow - no apparest damage.

Yellow - no spparent demage.

White - Lnsulstion split at ead of wire No
spparent damsge to wire.

Vhite - no spparear demage

White - insuiation eplit at end
damage Lo wite.

¥e appareut

Red - no spparent demage.

Black -nieks and scretches in navlation spproxi-
mately 1-7/8 inch from and of wire No apparent
damage 10 wire.

Wails - mo spparest damage.

Vhite - tmeulatioa splic approximately 5/16 tnch
from and of wire. Bo epparent damage to wire.

Blach - no spparent damage
Red - no spparent damsge.

Black - slight atek in fasulation
damage to wire

Ko apparent

Red - hole im tasulation approxfrateiy 1-3/H ioch
from emd of wire Shinv surtace, aprarent!y eite,
showing. Ko visible damage tc wire.

Ovsnge - nick in insuiation approxiwately 1 iach
from end of wire., ¥o asppavent damegr to wire.

Black - severs! nicks and scratihes
Ko spparent dsmage o wire

ia insulstion

Yellow - no apparent damage.

Yeltow - serateh (o snsulation approximatels

/16 inch long near potting. No apparent

damage to wire.

Red - hale in insulstion to wicre. No appariat
demage to wire ()) strands visitle, spproxlimal- iy
34 inch from end of wire.
Yellow - hole 1n {naulstion to wire, approximately
38 toch from end of wire. Five <tiande of wire
visible, two strands appesr to have slight scrape
marks. Also, nick {c lnculstion (/7 ik> irom end

Black - several nicks end scretches in rasulatiom
Wo strande of wire visible or apparently damaged.

White - no apparent damage
Black - no spparent damage.
Red

- ao apparent damane

Yellow - ineulation sad tive atrands of wire cut
into approxtmately 1/¢ inch from end of wire

Black - ton short, should he remavel and replaced
Caging wire removed durfug disssseshiy operstion
Caging wire removed during di:assvmbly operstion.

Caging wire removed during Jdisassemhly vperarion

Web cutout to remove wirew between B-2
Amp and sequence Uimer assy

Seismo

Normal cleaning tequired on tegminals in battery
boerd cavity prior to wire instszllation

No apparent damage to wire

Also nick in insulatise

TABLE 1

OF SPHERE 017

Split insulation 2o be
temoved vhen wice {s
stripped

None .

Split fnsulation tc he
removed vhen vire Lo
stripped

Noue

®one .

Split (nsulation to be
removed vhen wire is
stripped

Nome

Split insuleation to le
Temoved vhen wite 1
stripped

None

LUre sa-is

Roae .

Sleeve with tefloc at end
of wire

None
None

Vs mpeis

ileeve 4lthr teflon tubing

Use an-t»
Use as-is
Kone

Use ap-ts
Slewve with teflon tubing

Sleeve with teflon runing

Sleeve with teflon tubing

Splice new wire WE «,pe
spltce, with ¢ wrap: on
existing w:re and J wraps
on new sleeve with Tetion
tubtng.

Remove and raplace
Replace

Replace

Heplace

Uee am-ts

Civau

-10-

WIRE REWURK

ST RS IRRMLNTS

N

REARATR.

LHAR H

N
N
\
W
N
AN
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Condition o wiry Jdoes nv (ndf ate NOTE

a protles Tapacitv check * A capacity check ot twe
similar wiier of t'e vame

Paragraph 11 & moniirea (805 '6h A 4¢ aral le grh 4w spaciog
wa  perforsed watt Loae
tostrumert A iavast
ot Y/ b wrs otwisor o

Paragraph 11.2a modified (BON26A Ab. Lerweer the wvizes  Tha
rret wire war then cut

Tavagraph i1 /» mvi: ‘led (803700 A) arproaimately o 10 hes
from the teat end (equf-
valeat to lengeh of wire
removed from epoxy) and

Parayraph 11 4 modtfled (875766 A). che capacity Jropped to
2wt Test indicsies

Paragrapgh % 1 {see Arey Recora.; wire 45 {s cnatinucue ..
G Switch

Paragiaph ¥ 1 See Assy. Reiord )

Special Stacter Timer Test (515764)

Conn o The k. Vel tiaugh He Swiril

Jont checn T OBS

Farggraps i1 14 mdif. 4 (R TemRy

tpectal Dtarter Thamer 3oat

Spuciai Starter ltmer Test (B0 b

cont  Thecw, 2By

Coaditien of wire Joes pot vidicete

sy protlem. (v Seatend

Cene Shenn T84

Lont hek, B3

foat ineok | KR-E

Cont  Cheok, H-B

Paragraph % 1 (Sev Asay Fecord )
Paragtaph 9 1 (See Asay  Meoovd
Comt  (heck, -5 thrvugh Setsms
Cont . heck. o > tnrcugh Selgac
None Ke it ed New o wiin

New £aIl Au cptacs tested

New pare Acve, tanee tested

New part A, LRacr lente
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Batt U4

Term 5

Beatt.Bd
Ters 10

Terminals

Seruc -
ture
Veb

3

by

compITion
Yellow - no appareat demage.
Red - ne spparent Jamage.

Black - insulacien damaged (3) places. no eppatent
demage to vire strands.

White - 0o spparent Jemage
Yellow - wo apparcnt damage.
White - no sppsrent damage.

Black - geveral cute in insulation. Wire visible
one place only. (Damage in end 1-1/2 inh of wire).

White - 80 appereat damag.
Red - no apparent dammage.

Red - scratch sad alight nfck in insuistion. No
spparent damege to wire.

Yellow - ao appereat damege

White - a0 apparent damage
White - no apperent damage.

Bleck - several nicks and s.ratches in Insulation
Ro spparent demege to wire

White - po apparent damsge.
Orange - no spparent damage.
Oraiye - nO appaTent damage.
Black ~ slight nick in fnaulation appreximately
1-1i2 tnch from end. Insulaviom split at end of

wire. No spparvn’® damage to wire

Red - slight cui in insuvistion. No appavent
damage to wire.

Yellow - slight afck in insulation spproxisately
I inch from number tag. No appsrent damage
to wire

Bleck - vire had been removed

Yellow - hole in 1nsulation to wire approximately
34 inch from ead. No apparent camage to wire

Red - (2) nicks in {neulation sppruximately i-1,2
tach trom end of wire. ¥o apparcnt dswage to wive

Rad - slight impreazion or (ut tn insulstion,
approximately I anch from end N aprarent
damage to wire

Slack-(]) holes in {nsularion, One vhere wire
enters potting ° 1/V6 ‘nch, one atrand visihie hut
nu epparent dsmsne ! hele approsimately 144 twh
above potting, tem strands viaiki. with no spparent
damage . Severasl Cicka fn tnaulacton.

Yetlow - hole in Lnsulation to wire approximstely
3/16 inch above puttiag. No apparent damage to
vire End of iasulation split

Wnite - olight nick (n insulation where wite snters
potting. HNo apparent damege to wire

Biack - several nicks and scratches in insalstion
No appacent demage to wire

Yellow - to Tera % of bLattery beard. dole in
insulation to wire. No spparent damage [c vire

Ked - (2) strands ot wire slightlv scraped
Adjacent to terminal

All terwminals on battery; board need cleantag.
hefore replacing wires

Web betwsen pquid block and sequence iimer has been
fut to open roanecting hnle

Mire removed during Jisassembly upetatiom

Mire removed during disassembly vperstion.

Wire removed during Jdisassembly opvration

Resistor R-2 on Bquib +witch assemkiy FP-1l browen
during wiring. (RCOBGFINGS)

hone
None .

Remove and replace

floge .
Mone .
fione .

Sleeve with teflon tubing.

None .
Nore

tUne @s-1-

Kone

Noue .

LU
Nooe
None . -

Solic jnavistion to he re
woved wher wite s stripped
thersiue 1o -l

.

Uee ws-le

Usr ar-1s

Replace
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b. Atlas MS 2.1-0-C Squib Switches

When the failure of the sterilized squib switches in the
power and sequencing assembly occurred, it was apparent that the squib
switches already iunstalled in spheres 017 and 018 were suspect and had
to be replaced. To confirm suitability of unsterilized switches from
the same lot, a series of firing tests were performed. The results of
these tests may be summarized as follows:

(1) Of 34 sterilized squibs that were tested, all switches
failed to fire. This includes power and gequencing
assembly DPT switches, those from the two squib modules
removed from spheres 017 and 018, and switches especially
sterilized for this test.

(2) Of 22 unsterilized switches that were tested, all switches
fired in a normal manner.

v It may be noted that four of the unsterilized switches had been
encapsulated in a power and sequencing assembly module and were subjected
to 185 F for 12 hours. This, plus the 100-percent correlation of all
unsterilized switches tested, was considered adequate evidence that squib
switches from this lot werec satisfactory for flight use in the capsule
and in the power and sequencing assembly. Additional details concerning
these tests is included in the following paragraphs.

On 1 September 1962 the switch module in the power and
sequencing assembly device failed to function upon command. A group of
four switches from the same manufacturers and loaders lot (Atlas
Chegical Lot 1161) were started on a 24-hour sterilization bake at
257 F. 1In addition, two more switches from this lot were started at
300°F for the same duration. Coincident with the above, one switch
(S/N 148) was initiated during an attempt to disassemble it for
comparison purposes. (This switch had not previously been potted,
cured, or sterilized,) An additional switch (also unsterilized and
uncured) was initiated in a normal manner. This switch was S/N 151.

On 2 September, after 24 hours, the switches subjected to
257 and 300 F were removed from the ovens, and two additional groups
of four switches each were placed in the two temperature conditions.
These remained in this environment until 8:00 a.m. on 4 September (total
of 41 hours' exposure),

-13-
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On 4 September an attempt was made to fire the fourteen
switches subjected to the heat environments discussed above. All
switches failed (see Table 3 for details). As in the original
power and sequencing assembly failure, the bridge continuity was
destroyed upon electrical impulse, but no mechanical action (switching
function) was observed.

An engineering model power and sequencing assembly containing
four squib switches which had previously been exposed to 185 F for
12 hours (required to cure the encapsulating material in the module)
was then subjected to the normal firing command. All switches
functioned normally.

Two additional untreated squib switches were then test-fired
and worked per specification.

An attempt to evaluate possible degradation of the other
explosive items in the Lunar Capgule Assembly was instituted by exposing
two each of the following to 257 F for 24 hours:

C311-3 Penetrater Squib
. 0A-Al3 Bolt Cutter
IMT114 Piston Motor

These units all fired satisfactorily after the heat cycle.

Also on 5 September 1962, a further effort to statistically
support capsule rework was initiated. Ten squibs (unsterilized and
unpotted) were test-fired. All units fired satisfactorily. These
switches are from the same previously qualified lot as the replacement
switches being installed in spheres 017 and 018. This broughtto
tweuty-two the number of switches which have fired satisfactorily
when no heat exposure in the 257°F range is involved. This yields
a statistical reliability of 90 percent on a 90-percent confidence
level that the next squib switch will also fire under like conditions.
The fact that these switches are used in pairs and that either of
the pair is capable of performing the system mission increases the
reliability to 90 percent on the 90-percent condidence level, that
the system function will be accomplished.

A further effort to evaluate the temperature/time

degradation point of the MS 2.1-0-C switches with PD mix was also
iastituted on that date. 1In this study, piston motorsg with PD mix
from an unqualified lot were placed in an oven at 257 F. Starting

at 15 hours after initial exposure, samples of the piston motors were
extracted from the oven and fired. This test sequence continued until
units with 24 hours of heat exposure were fired. No failures were

‘ observed in this sample.
-14-
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c. Altimeter

Final acceptance tests of two flight altimeters have been
completed. These altimeters were modified to incorporate the gamma-ray
free TR tube in accordance with requirements established by JPI.
Suitability of this TR tube substitution has been confirmed by compati-
bility test with the spacecraft at Pasadena.

The curves of the AGC voltage versus altimeter temperature
for altimeters F4 and F5 are shown in Figures 5, 6, and 7. The
temperature characteristics of altimeter F4, the prime altimeter for
RA-5, are normal in all respects. Some difficulties were experienced
in obtaining satisfactory AGC voltage-temperature characteristics for
altimeter F5. Whereas the AGC voltage itself was normal, the output of
the preconditioning circuit for telemetry coding was significantly
distorted. 1In particular, in the lower temperature ranges the AGC
voltage tended to converge, so that meaningful data could not be
-obtained.

Since the AGC voltage conditioning circuit is integrally
potted with the altimeter power supply, it was necessary to replace
the power supply in altimeter F5 with that from F3. The resulting

‘ AGC voltage versus temperature curves were satisfactory, and the
altimeter was accepted as the flight backup unit.

d. Additional Flight Components

The remaining flight components for which engineering
work was under way were completed prior to this reporting period.
Other major items of the ancillary equipment were in stores and
available to support the RA-5 flight. All necessary to support the
RA-5 flight were shipped to AMR prior to 15 September 1962, to comply
with the JPL schedule to spacecraft buildup.

e. Summary of Remaining Flight Hardware

Table 4 is an inventory list of major flight hardware
that will be available after RA-5 launch. This list does not include
all hardware available, but only the significant assemblies or major
parts necessary to assemble the seismometer capsule and support a
launch  Parts for sphere 019 are neot listed; all parts are available
for sphere 019, of course, in compliance with present contractual
commitments .,
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AV. PWR. OUT 9-14-62 + 22.95 dbm
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It may be noted that, with the exception of the soguence timer,
impact limiter balsa, and batteries, all major parts are available for
assembly of sphere 020. Although backup batteries were procured in
support of the RA-5 launch, it would be advisable to procure fresh stock
if there were a significant time lapse before assembling an additional
sphere. 1If the timing were proper, however, the additional batteries
might not be required.

Two retromotors would be available after RA-5. The only major
picces of ancillary equipment for which backup would not be avaiiable
are then the spin motor and power and sequencing assembly ihe same
considerations apply to the ancillary equipment bacteries as for the
capsule batteries.

4. FIELD OPERATIONS

a. Field Procedures

In the period between RA-4 and RA-5 a detailed review of the
field procedures was made. Where major changes were required to comply
with hardware changes, the procedures were modified or rewritten. In

. addition, many minor changes were made as found desirable during the
field experience of RA-3 and RA-4. Considerable improvement in the
procedures was made, particularly in more clearly defining the specific
operations to be performed and in provision for specific verification
by Quality Control representatives of all assembly and checkout steps

The modified procedures were released as controlied documents

bv the normal document release system; copies have previocsly beon
furnished to JPL.

L. Assemhly and Checkout

A significant problem that had occurred with RA-3 and RA-4
concerned the radio-frequency interference between the capsule
transmitter and spacecraft transponder Subsequzant to RA-4 3
program was cstablished to determine the specific causes of the
interterence. Unfortunately, the schedule did not permit experiments
with the actual flight hardware; so, because of the elusive nature of
the RFI problem, a definite system solution could not be obtarned.
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It had been observed that the severity of interference could
be significantly changed by rotating the capsule transmitter and antenna
with respect to the spacecraft transponder and antenna. By this '"clocking"
the degradation of the spacecraft transponder thresholder could be changed
by about 15 dbm. 1In addition, it was observed that minimum interference
usually occurred at a single angular position and that the degradation
increased rapidly as the position was changed from the null point. With
the damper pads installed on the retromotor and the sphere, rotation of
the ball with respect to the spacecraft is limited to 30-degrees increments,

with the result that selection of the optimum position might not be possible,

and in fact an otherwise usable capsule might demonstrate an unsatisfactory
interference level.

To eliminate this possibility, the capsules were shipped to AMR
without the damper pads installed. The capsules were clocked to confirm
the best angular position on the spacecraft, and then the damper pads were
installed in the field at this optimum point. It may be noted that for
both of the flight capsules the transponder threshold degradation was 3 db
or less (above -139 db) in the shroud-off condition.

Assembly of the capsules and retromotors was essentially trouble-

- free. Engineering improvements that had been made between RA-3 and RA-4,

improvements in the field procedures, and availabiiity of all flight
hardware prior to 15 September 1962 all contributed to this.

Installation of the power and sequencing assewmblies in the
cavity and of the retromotor in the capsule was considerably simplified
This installation is shown in Figure 8 for one of the flight assemblies.
Power and sequencing assembly mounting, wire routing, and attachment
were considerably simplified by engineering changes.

Both the primary and backup capsule assemblies were completed
well in advance of the required date.Both were completed prior to
1 October 1962. 7To further simplify the assembly, the storage fixture
at AMR had been modified so that the complete capsule retromotor
assembly could be completed and stored in the inverted position to
shut off the capsule transmitter. With this same fixture, the assembly
could be periodically rotated to confirm proper performance of the
capsule electronics.

A complete report covering all operations at AMR for RA-5
is being prepared and will be published after the RA-5 flight.

“24-
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5. ASSEMBLY SQUAWK SHEETS AND LOG OF NONCONFORMING MATERIAL REPORTS

On the following pages are the Assembly Squawk Sheets and the

Nonconforming Material Reports (NMRs) that have been compiled during this
reporting period.

Fabrication and testing effort is included and covers both
components and buildup of the Ranger 5 flight capsules. Supplemental
information regarding the NMRs is included in previous minutes of
Management Review Board Meetings and is only summarized in this report.

®
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ASSEMBLY SQUAWK SHEETS

DRAWING NO. SERIAL NO. DATE WORKMANSHIP DESIGN OK AS-IS REWORK NMR
8053404 017 8-1-62 1 1 2 - -
805340A 017 8-1-62 4 - 3 1 -
801173A - 8-1-62 12 1 7 5 1
805348C FP-16 8-3-62 5 - 2 3 -
805348C FP-17 8-3-62 7 1 3 5 -
805124NC DPT 8-3-62 3 1 b - -
801173A - 8-3-62 8 - 6 2 -
805619H 011 8-3-62 3 - 1 2 -
8056636 FP-9 8-3-62 10 1 7 4 -
805664F FP-9 8-3-62 9 - 1 8 -
‘ 805665H FP-9 8-3-62 10 - 7 3 -
805666J FP-9 8-4-62 8 1 2 7 .
805115KC FP-12 8-4-62 3 - 3 - -
805649G FP-9 8-4-62 1 - 1 - -
801194NC - 8-6-62 1 - 1 - ;
805116NC FP-12 8-6-62 1 - 1 - -
805348C FP-16 8-6-62 2 - - - 2
801194NC - 8-7-62 5 - 3 2 -
805116NC FP-12 8-7-62 1 - - - 1
805348C FP-16-17  8-7-62 3 - 2 1 -
8053404 017 8-8-62 14 - 5 9 -
" 801l73A - 8-9-62 5 - 1 4 -
805348C FP-18 - 8-9-62 6 - 3 3 -
805944NC FP-11 8-9-62 6 - 4 2 -
801173A - 8-13-62 4 - 1 3 -
805117NC DPT 8-13-62 2 - - - 2
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DRAWING NO. SERIAL NO. DATE WORKMANSHIP DESIGN OK AS-IS REWORK NMR

8056663 FP-11 8-13-62 2 1 | 1 2 -
805649G FP-10 8-14-62 6 - 2 4 -
805666J FP-10 8-14-62 4 1 2 2 1
805666J FP-11 8-16-62 4 1 2 3 -
805124NC DPT-1 8-16-62 1 - 1 - -
805124NC FP-1 8-16-62 4 1 2 1 2
801173A - 8-16-62 5 - 1 4 -
805664F FP-11 8-16-62 4 - 3 -
805117 DPT 8-17-62 1 1 - - 2
805124 FP-1 8-17-62 1 - - - 1
805649G FP-11 8-18-62 4 - - 4 -
805663G FP-11 8-18-62 3 - - 3 -
‘ 805070A FP-6 8-18-62 4 - 2 2 -
805121 FP-1 8-20-62 1 - 1 - -
B05117NC Fp-1 8-21-62 1 - 1 - -
805123NC Fp-2 8-21-62 - 1 1 - -
805124NC Fp-2 B-21-62 2 - 2 - -
805139NC - 8-21-62 4 - 3 1 -
805279 018 8-21-62 1 2 3 - -
805114NC - 8-22-62 1 - 1 - -
805114NC FP-14 8-23-62 - 1 1 - -
805121NC FP-2 8-23-62 2 - 2 - -
805123NC DPT 8-23-62 5 2 4 2 1
805123NC FP-2 8-23-62 1 - 1 - -
805126A DPT-1 B-23-62 4 2 4 2 -
805127A DPT 8-23-62 3 2 2 2 1
805127A DPT 8-23-62 4 - 1 3 -

®
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DRAWING NO. SERIAL NO. DATE WORKMANSHIP DESIGN OK AS-IS REWORK NMR

805139A 3 B-23-62 1 - 1 - -
80534 8C FP-19 8-23-62 5 - 4 1 -
805348C FP-20 8-23-62 A - 3 1 -
805139NC DPT-2 8-24-62 4 - 3 1 -
805141B DPT-1 . 8-24-62 1 - 1 - -
805145NC DPT 8-25-62 3 - 3 - -
805127 FP-2 8-27-62 2 - 2 - -
806496NC FP-12 8-27-62 3 - 2 1 -
- 805121INC FP-2 8-28-62 1 - 1 - -
805127 FP-2 8-28-62 5 - 1 - 4
805123NC FP-1 8-29-62 5 - 4 1 -
805123NC FP-3 8-29-62 1 - 1 - -
‘ 8051264 FP-2 8-29-62 4 - 2 2 -
805127A FP-1 8-29-62 4 - 3 1 -
805340A 018 8-29-62 A - 3 - 1
805141C FP-1 8-31-62 1 - 1 - -
805127NC FP-3 9-4-62 1 - 1 - -
805145NC FP-1 9-4-62 1 - 1 - -
801000F 104 9-5-62 3 1 3 - 1
801000F 105 9-5-62 6 2 3 3 2
801199NC 104 9-5-62 2 4 2 4 -
801199NC 105 9-5-62 3 4 3 4 -
805279C 018 9-6-62 31 - 23 8 -
805279C 017 9-6-62 31 - 19 12 -
805944NC FP-11 9-6-62 4 - : 2 -
805139A 5 and 6 9-7-62 3 - 3 - -
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AERONUTRONIC DIVISION

DRAWING NQ. SERIAL NQ. DATR WORKMANSHIP DESIGN OK AS-1S REWORK NMR

805664F FP-11 9-7-62 3 - 2 1 -
806089C FP-13 9-8-62 5 ; 1 4 -
TOTAL 347 32 211 146 22

PERCENT OF TOTAL 92 8 55 39 6
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